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1. Introduction
Complex societal challenges cannot be understood or tackled by a single academic discipline
or a particular group of professionals. They require transdisciplinary collaboration that bring
together scientists, designers, governments, companies and citizens. In turn, transdisciplinary collaboration brings new challenges and opportunities to design and invites the discipline to self-reflect on its epistemological and methodological nature. The main goal of this
theme track is to offer an opportunity for a scholarly and reflexive discussion around the role
of design in transdisciplinary practices.
So far, design has been framed as a ‘bridging’ discipline in projects involving multiple disciplines (e.g., Kelley & van Patter, 2005). Metaphors such as the ‘binding glue’ or ‘knowledge
broker’ are frequently used for describing the role that design typically plays in transdisciplinary practices (Kelley & van Patter, 2005; Gonera & Pabst, 2019). As design increasingly operates in complex multi-stakeholder settings, are these metaphors still sufficient? And what
could be new roles for design in transdisciplinary settings? We invited the DRS community to
explore these questions and to identify new roles (cf. Valtonen, 2020)—and therefore new
metaphors—that design can play in transdisciplinary knowledge spaces.
Our track attracted 35 submissions, 25 of which were reviewed within this track. Twelve papers have been accepted to the conference through double-blind peer review. In what follows, we present a critical analysis of the accepted papers and expand on the meaning of
transdisciplinarity as addressed by the papers, its methods and tools, the related tensions
and opportunities, and the emerging metaphors of transdisciplinarity.
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2. Transdisciplinarity – what does it really mean, anyway?
Transdisciplinarity has been introduced in the 1970’s and revived in 1990’s as a response to
complex global challenges such as the climate crisis (Bernstein, 2015). Transdisciplinarity is
characterized by a more abstract synthesis of disciplines compared to interdisciplinarity, and
it rejects the idea of organizing knowledge in disciplinary silos (Bernstein, 2015). In that
sense, it is an engaged and socially responsible form of doing science. In practice, transdisciplinarity focuses on wicked problems, which transcend the resources of single disciplines
and require interplay of practitioners and academics on an equal footing. Important to note
here is that transdisciplinarity is not only practical: It focuses on the inherent complexity of
reality, examines a phenomenon from different angles and aims at discovering hidden connections between disciplines (Bernstein, 2015).
The literature on transdisciplinarity has seen a battery of definitions (e.g., Nicolescu, 2010;
Pohl 2011; Lang et al, 2012; Jahn et al, 2012), but there is no consensus on a general definition or a systematic investigation of definitional boundaries. Even if transdisciplinary practice
strives to transcend disciplines, we observe that many fields that engage in transdisciplinarity tries to shape it within own disciplinary boundaries (e.g., Scholz 2000; Choi & Pack
2007; Klein, 2016). This may be counter-productive and against the nature of transdisciplinarity, as it potentially shuts out other disciplines and undermines complexity. Design fields
have only been recently starting to tackle what transdisciplinarity may explicitly mean for its
methods and practices. In our paper track, we notice two explicit efforts to define what
transdisciplinarity may mean for design.
Van der Bijl-Brouwer, borrowing from Pohl (2011) and Klein (2013), proposes three domains
of knowledge (i.e., academic knowledge, situated and experiential knowledge, non-academic
(e.g., indigenous and spiritual) knowledge), which are integrated into three distinct definitions for transdisciplinarity: 1) multilevel, purposive transdisciplinarity, 2) participative transdisciplinarity, and 3) transdisciplinarity as a social learning practice. Moreover, Van der BijlBrouwer unpacks how design operates within each conception of transdisciplinarity, which
are: a synthesizing practice, a collaborative practice, or a facilitating practice, respectively.
In addition, Pschetz, Ramirez-Figueroa, and Revans, borrowing from Nicolescu (2010), define
transdisciplinarity as framing problems differently and accessing the multi-faceted aspects of
reality, which cannot always be accessed within single disciplines. This definition offers ways
of understanding issues from multiple, sometimes conflicting, angles. The authors ground
their definition in the field of creative biology which incorporates living organisms into creative practices (e.g., bio-design, DIY-bio, Biological HCI). We can trace a parallel between this
definition and the third conception of transdisciplinarity that Van der Bijl-Brouwer proposes,
i.e. a complex, emergent and embodied social learning practice.
Although the selected papers in this track advocate for transdisciplinary practices, not all
contributions explicitly define transdisciplinarity within their research context. However, in
all papers, we observed a focus on the collaborative and social aspects of the design process,
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an emphasis on addressing societal challenges, insights into dealing with complexity in multistakeholder settings, and a drive to integrate case-specific and academic knowledge.

3. Methods and Tools of Transdisciplinarity
Given this track’s focus on the methodological aspects of transdisciplinary practices, ‘methods and tools’ have become the largest topic addressed by the authors. Different from
methods, however, Van der Bijl-Brouwer focuses on skills and suggests epistemic intelligence, worldview awareness, power literacy, and reflexive & dialogic skills as essential competences in transdisciplinary collaborations. The skill ‘power literacy’ can be compared to
the mediator and provocateur roles of designers that Geenen et al suggest based on experiences from a project on responsible smart cities. Geenen et al argue that these two roles
(i.e., mediator and provocateur) require a sensitivity towards the ethical and political dimensions of design and position them as the most fruitful yet the most challenging roles for designers to adopt in transdisciplinary settings. Along the vein of power literacy and reflexivity,
Saito et al propose a novel, transdisciplinary critical practice that problematises the concept
of wickedness in design. Drawing mainly from dramaturgical techniques, this paper presents
a Theater-Forum session (involving characters inspired by the musical, Wicked) to expose
and critique the socio-political nature of design entrepreneurship.
Communication and the use of language is another key aspect of transdisciplinary collaborations. Pschetz, Ramirez-Figueroa, and Revans interviewed 38 practitioners in creative biology
and revealed the importance of ‘speaking the same language’ among stakeholders. Their
analysis points to the generative and limiting aspects of metaphors in transdisciplinary communication as well as how such collaborations create the need for new terms, vocabularies,
and shared values. Consequently, language emerges as a ‘living and dynamic’ concept in
transdisciplinary settings that is not only shared but also shaped through collaboration.
As to more ‘conventional’ design methods, Vitaller del Olmo and Morelli experimented with
service journeys as boundary objects in a project that aims to eradicate the linguistic and bureaucratic barriers that migrants face when accessing public services. The authors deployed
service journeys in a ‘civic hackathon’ with participants from various backgrounds, including
the migrants. They found out that service journeys not only help record, generate, and communicate ideas, but they also help identify, coordinate, and make decisions about
knowledge opportunities.
Peukert discusses design prototyping as another conventional design method in collaborative knowledge production. According to Peukert, relying heavily on language and text communication in transdisciplinary collaborations can be limiting due to language and cultural
barriers, power imbalances, and diverging epistemic approaches. To overcome this important challenge, Peukert highlights the metaphoric qualities of design prototyping that can
aid knowledge co-production in heterogenous teams. In addition, Peukert proposes and
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reflects on a research methodology that can be used to analyse prototypes generated in
transdisciplinary settings.
In addition, Wang et al and Cesárioa & Nisi focus on co-design as a promising method for
transdisciplinary collaboration. Wang et al present an integrative literature review through
which they propose a five-step framework for evaluating co-design practices. Cesárioa and
Nisi propose a collaborative storytelling method to engage migrant communities with cultural heritage in museums. With this, Cesárioa and Nisi also highlight the appeal of museums
as transdisciplinary sites. Although co-design approaches and transdisciplinary practices are
complementary, transdisciplinary practices go beyond those of co-design in their goals, complexity, and methods. Here, it may be helpful to compare the participatory traditions in
other disciplines to that in design (see Van der Bijl-Brouwer in this track) to better understand how to leverage co-design methods to benefit transdisciplinary practices.
Del Gaudio, Hallgrimsson, & Marshall and De Rosa & Sasso do not point to specific design
methods but to the open-ended, iterative, and responsive nature of design processes that
can help establish transdisciplinary research practices. Del Gaudio, Hallgrimsson, and Marshall do this around ‘gendered design’, and De Rosa and Sasso combine service design, spatial design and social practices (S+S). While Del Gaudio, Hallgrimsson, and Marshall emphasize a transcultural and participatory approach in which designers act like a compass to guide
a multi-disciplinary team of researchers, De Rosa and Sasso emphasize interdisciplinary integration to better prepare service designers for the complexity of their practices. In both papers, there is an emphasis on mixing disciplines and practices, whether it is about gender
sensitivity in inclusive research or spatial sensitivity in service design.
At a meta-level, Lavrsen et al address the question: How should design methods be designed
for transdisciplinary use? As a step towards answering this question, they offer a framework
on ‘the lifecycle of design methods’ which provides a nuanced overview of stages and interactions a methods undergo in their lifetime. Moreover, the authors observe that the role of
designers as ‘facilitators’ (Sanders & Stappers, 2008) may have emerged partly due to the
lack of knowledge on how to evaluate the appropriateness of methods or assess their application when collaborating with non-designers. In line with this, their framework emphasizes
a nuanced relational (vs. procedural) perspective on methods, which can help furthering
transdisciplinary collaboration. In addition, the authors highlight what design methods can
learn from being deployed in transdisciplinary practices, which creates a mutually beneficial
learning cycle between method-knowledge in design and transdisciplinary methodologies.

4. Tensions and Opportunities of Transdisciplinarity
Many of the contributions reveal tensions and opportunities that transdisciplinarity brings to
design. While these tensions and opportunities are not mutually exclusive, we can distinguish: (1) epistemological and methodological tensions, (2) tensions related to the role of
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design and designers, and (3) tensions and opportunities around the competencies of designers.

4.1. Epistemological and methodological tensions
Laurey, Soekijad, and Huysman elaborate on materiality and its relation to the way designers
learn and produce output. The authors argue that designers have a need to engage with materiality, to use hands, transform materials, and craft products. Transdisciplinary collaboration engages designers in a move towards the immaterial and abstract, which has somewhat
already been introduced by service design. Laurey, Soekijad, and Huysman provide an analysis of how designers can cope with this ‘loss of materiality’ in transdisciplinary practices.
While working with immateriality and high-level reflection may produce tensions, it may also
pose opportunities: The drive towards materiality may help transdisciplinary teams to work
in an embodied manner and to concretize abstract and complex insights through materiality.
As a result, transdisciplinary collaborations can learn from designerly ways of knowing, and
in turn, broaden the methodological spectrum of design.

4.2. Tensions related to the role of design and designers
For some, transdisciplinary practices offer another explanation for how they have long been
practicing design. After all, designers are good at connecting perspectives, framing complex
issues in original manners, and taking the goals and needs of end-users and other stakeholders into account. Here, the challenge is to be alert about the ‘blind spots’ in design practices
so as to not miss opportunities for new roles and lessons to be learned. For instance,
Geenen et al hone in on how design can promote transdisciplinary collaboration as a mediator or provocateur when dealing with socio-technical challenges regarding smart cities. Such
collaborations may benefit from an exploration of ‘materialized critique and provocation’.
Here, a mediator acts on an equal footing with end-users, non-users and a larger variety of
stakeholders, including the less vocal ones. Alternatively, a provocateur operates through a
socio-political mode of shaping, which requires power literacy and reflexivity (also see Van
der Bijl-Brouwer in this track). These new roles will likely produce new tensions, and it is important to not let these tensions fall in the ‘blind spots’ of the discipline. Fortunately, the visibility and impact of research into the political and ethical dimensions of design have intensified (e.g., Saito et al in this track; Mareis & Paim, 2021) to guide these roles. This is also
demonstrated by the increasing variety of critically-oriented theme tracks in DRS conferences as well as the activities of DRS Special Interest Groups such as Pluriversal Design and
Design Ethics (upcoming).

4.3. Tensions and opportunities around the competencies of designers
New roles for design also imply new design competencies and transdisciplinary skills as suggested by Van der Bijl-Brouwer. This an opportunity to broaden and enrich the skillset of designers, while it may also bring tensions due to requiring significant effort and a critical
mindset. For instance, epistemic intelligence is required to manage ontological and epistemological differences through bricolage, mediation, reflexivity and dialogic skills. When
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design is a mediator or provocateur, as suggested by Geenen et al, awareness about each
other’s worldviews, power literacy and reflexivity become necessary skills (also related to
4.2). In these developments, design may also be the subject of provocation in transdisciplinary settings. Saito et al show how design practices can be challenged using Theater-Forum
play that examines the methodological assumptions and ethics parameters of design practices. Such dramaturgical methods can support reflexivity around social structures, biases
and worldviews that shape design practices.
All in all, the tensions and opportunities of transdisciplinarity that we have identified across
the contributions are entangled and await being addressed. The contributions suggest a curious search for a balance between materiality and immateriality, concrete and abstract, neutral and political, shaping and reflecting, and knowing and learning. Establishing this delicate
balance will impact the epistemological and methodological boundaries of design and potentially strengthen its scientific and societal impact.

5. Emerging Metaphors of Transdisciplinarity in Design
Limited number of papers explicitly addressed the call of the track to propose a metaphor
for what might be the new role of design in transdisciplinary practices. We see this as an indication that the DRS community is in the process of discovering new roles and metaphors in
this emerging knowledge domain.
Most explicitly, Van der Bijl-Brouwer also challenged the role of design as ‘binding glue’ and
offered ‘one piece of the puzzle’ as a more suitable metaphor for transdisciplinary design. In
this puzzle, designers need to craft and adapt their practices to the situation and purpose at
hand, through embracing transdisciplinary, boundary spanning practices. Van der BijlBrouwer suggests that this requires knowing what each piece looks like, including one’s own,
through reflexive and dialogic practices.
Geenen et al offer two new or emerging roles for designers: mediator and provocateur. The
mediator brings parties together and keeps a heterogenous team engaged, while the provocateur may emphasize differences to make tensions visible. These roles may be seen as a
more socio-political way of connecting than gluing and invites designers to borrow more
heavily from Science and Technology Studies, Philosophy of Technology, and Political Theory.
Finally, Gaudio, Hallgrimssona, and Marshall liken the notion of gender to ‘water-tracing
dye’ in creating a transdisciplinary research program where the program designers (the core
team) acted like a ‘compass’ rather than an overseer for research participants. In the ‘watertracing dye’ metaphor, the authors point to how a multi-faceted phenomenon—such as gender—may take center stage in transdisciplinary research and invite being examined through
multiple perspectives.
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6. Conclusion
Our track expands on the meaning, methods, tensions and opportunities of embracing transdisciplinarity in design. Many contributions in this track introduce methods and tools that
may be used to facilitate transdisciplinary collaboration. Examples are the adaptations of established design methods such as co-design (e.g., Cesárioa & Nisi) and prototyping (Peukert)
as well as new methods such as Theatre-Forum sessions as a medium to enact oppression
and anti-oppression in design (Saito et al). Besides methods and tools, the contributions also
provide insights into how we might define transdisciplinarity to reveal the contribution of
design in transdisciplinary practices. Finally, insights across the collection reveal the tensions
and opportunities, and the emerging metaphors of transdisciplinarity.
Through this effort, we invite the DRS and design community at large to join our discussion
on design and transdisciplinarity. The increasing complexity of societal challenges require
merging disciplines and practices to generate new knowledge. While we cannot consider the
track collection as a complete overview, we believe the papers in the track contribute to laying the groundwork for an evolutionary broadening of the design discipline towards transdisciplinary practices. This is a call for design to establish an even more vigorous dialogue with
other disciplines than before, not only as a ‘binding’ discipline, but also as a discipline that
listens, learns, and transforms itself through its openness to mixing methods and practices.
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